We tested how European statistical hydraulic models developed in France and Germany 22 predicted the frequency distributions of water depth and point-velocity measured in 14 23 reaches in Ecuador during 25 surveys. We first fitted the observed frequency distributions to 24 parametric functions defined in Europe and predicted the parameters from the average 25 characteristics of reaches (e.g. discharge rate, mean depth and width) using European 26 regressions. When explaining the frequency of three classes of velocity and three classes of 27 depth among reach surveys, the fitted and predicted distributions had a low absolute bias (< 28 3%). The residual variance of fits relative to the mean class variance was < 18%. The residual 29 variance of predicted frequencies was 30-61% for velocity classes and 20-36% for depth 30 classes. Overall, the European models appeared appropriate for Ecuadorian stream reaches 31 but could be improved. Our study demonstrates the transferability of statistical hydraulic 32 models between widely-separated geographic regions. Author-produced version of the article published in J. Hydraul. Eng (2013), 139,7, 794-798 The original publication is available at http://ascelibrary.org/,
Consequently, knowledge of mean depth-discharge and width-discharge relationships in 55 reaches (i.e. at-a-reach hydraulic geometry relationships, Lamouroux 2007) can be used to 56 predict the distributions of point hydraulic variables at various discharge rates using statistical 57 hydraulic models. 58
The univariate statistical models for at-a-point velocity (time-averaged but not depth-59 average along a vertical profile) and water depth initially developed by Lamouroux et al. 60 (1995) and Lamouroux (1998) in small to large French and German reaches have been 61 calibrated in rivers with slopes < 4% and relative roughness (i.e. average particle size relative 62 to average reach depth) averaging 0.57 (Table 1) generally characterized by straight high-gradient channels and torrential flows, contrast with 77 streams in moorland valleys with low gradients, deep and sinuous channels (Jacobsen 2008) . 78
Precipitation averages between 500 and 3000 mm.year -1 (Buytaert et al. 2011) . Stream 79 hydrology is characterised by diel discharge variations, partly due to snowmelt, but a low 80 seasonal variability due to porous soils (ash deposits) that smooth out base flows (Buytaert et 81 al. 2011) . 82
84
The existing European models 85
86
The univariate European models of Lamouroux et al. (1995) (Eq. (1)) and Lamouroux (1998) 87 (Eq. (2)) concern respectively f u (the distribution of the relative velocity u/U; where u is the 88 point velocity and U its reach average, see Notations) and f h (the distribution of the relative 89 depth h/H, where h is total depth and H its reach average). 90 
Each model is a mixture of two extreme distributions, one centred around the mean 94 value and one decentred, corresponding to more heterogeneous distributions. The mixing 95 parameters s (Eq. (1)) and t (Eq. (2)) vary between 0 and 1 and were the only parameters 96 fitted to the observed distributions in a reach in the current study. We did not alter the other 97 constants in Eq. (1) We sampled 14 reaches (length ~ 20 wetted width) in seven rivers, at two surveys except for 108 three reaches (one survey only). Reaches had catchment areas between 6 and 105 km 2 and 109 altitudes between 3900 and 4500 m a.s.l. They were situated in three sub-regions: 110
Papallacta's streams are only fed by subsurface runoff from rainwater, whereas Antizana 111 (close to glacier) and Cotopaxi (far from glacier) receive additional glacial inputs. 112
Width:depth ratio varied between 4 and 46 (mean ~14), sinuosity varied between 1 and 2.8 113 (mean ~1.7). Reaches were on average faster-flowing, shallower and narrower than European 114 reaches (Table 1) . Woody debris were absent but a few emergent boulders were observed. 115
On each survey, we measured discharge rate Q according to the velocity-area method. 116
We sampled hydraulic variables on a grid composed of regularly-spaced cross sections along 117 the reach, and regularly-spaced verticals along the cross-sections, whose number depended 118 on the reach heterogeneity. We derived observed f u and U after interpolating u measurements every cm along verticals. 131
We assigned 0 for the velocity at the bottom, and the velocity measured at the higher point 132 along the vertical for the velocity at the surface. Linear and spline interpolations were tested 133 considering that velocity profiles can differ from the logarithmic theoretical shape in natural 134 reaches (e.g. Wiberg and Smith 1991). Results were comparable and only those associated 135 with linear interpolation are described here. 136
We compared the observed distributions of velocity and depth in Ecuador with fitted 137 distributions (where s and t, noted s fit and t fit , are fitted using maximum likelihood criteria), 138 predicted distributions (where s and t, noted s pred and t pred , are predicted from characteristics 139 of reaches using the unmodified European regressions, Table 2 ) and improved predictions 140 (where s and t, noted s impr and t impr , are obtained by new regressions fitted in Ecuador, Table  141 2). For improved predictions (models 4 and 6 in We quantified how fits, predictions and improved predictions explained the observed 148 frequencies of three classes of velocity and depth (low, u/U < 1/2, h/H < 1/2; intermediate, 149 The unexplained variance associated with the fits (UV, calculated as the ratio between the 155 residual variance and the variance of observed frequencies) was < 18% for all depth and 156 velocity classes, and the average bias was < 3% in absolute value (see Fig. 2 ). Therefore, UV 157 of fits were comparable with their equivalents in Europe (< 19% in the original publications), 158
i.e. the parametric functions defined in Europe were suitable in Ecuador. Consequently, we 159 did not try to adapt the European parametric functions and focused on the predictability of the 160 mixing parameters. 161
The UV associated with the predicted frequencies of velocity classes was 30-61% 162 across models 1-3 (see examples for model 2 in Fig. 2 Fig. 2 
well predicted by the European models (r 2 = 0.85, P < 0.001, Table 2 ). 171
The Fig. 2 ). The prediction of s was also improved (r 2 = 0.79, improved models in Ecuador, likely due to the reduced range of particle size in Ecuador 193 (Table 1) . Indeed, the effect of relative particle size on hydraulic distributions has been 194 Table 2 . European predictions and improved models for velocity and depth distribution in 297 stream reaches (mixing parameters s and t of Eqs. (1) and (2) Table 2 . European predictions and improved models for velocity and depth distribution in stream reaches (mixing parameters s and t of Eqs. (1) and (2) Table 2 ), and improved predictions (c, model 4 in Table 2 ). 
